Aim. To describe the features and examine effects of community based HIV prevention interventions implemented in developing countries on HIV-related knowledge and self-reported risk behavior. Background. The HIV epidemic has a significant impact on developing countries, increasing the prevalence of HIV among young persons. Community-based HIV prevention interventions have been designed to improve HIV-related knowledge and decrease engagement in risk behavior. Variations in the design and implementation of these interventions have been reported, which may influence their effectiveness. Design. Systematic review. Method. Data were extracted on the characteristics of the study and interventions and effects of the interventions on knowledge and self-report of risk behavior. Results. In total, 10 studies were included in the review. Overall, the results showed variability in theoretical underpinning, dose, and mode of delivery of the interventions. Multicomponent interventions that used mixed teaching methods produced beneficial effects on knowledge and self-reported risk behavior. Conclusion. Examining the characteristics of HIV-prevention interventions provides direction for researchers in developing efficient interventions to improve knowledge and reduce engagement in self-reported risk behavior and, in turn, decrease transmission of HIV.
Introduction
The HIV/AIDS epidemic has had a significant impact on morbidity and mortality rates, with estimates of 33.4 million persons living with HIV [1] and 25 million lives claimed worldwide [2] . It is reported that more than 95% of persons living with HIV reside in developing countries. In Asia and the Pacific, there are over 7 million persons living with HIV [3] . The continent of Africa has been the most affected by the epidemic with prevalence rates ranging between 2% and 5.2% in West and Central Africa [4] ; in Sub-Saharan Africa the total number of persons living with HIV is estimated to be two thirds of the global total number of infected persons [4] .
Young persons between 15 and 24 years of age are most affected by the epidemic, with estimates of 6,000 and 7,000 becoming infected each day [4] ; 95% of these reside in developing countries [5] . Young men constitute one-quarter of persons living with HIV and are at risk of contracting HIV because of their engagement in risk behaviors (e.g., unprotected sexual intercourse and multiple sexual partners) [6] . Young women also are at an increased risk of contracting HIV because of sociocultural factors such as lack of power and formal education, oppression, poverty, and lower socioeconomic status. These factors contribute to young women's inability to be assertive to negotiate safer sexual practices and loss of control with sexual interactions [7, 8] . In addition, both young women and men tend to lack sexual health education and often receive inaccurate and unreliable information; therefore, they do not have the knowledge and skills to engage in healthy behaviors, which put them at risk of contracting HIV [6] .
There is no cure for AIDS to date; hence the emphasis is on the prevention of HIV through educational and behavioral interventions. These interventions inform young persons of strategies to prevent the contraction of HIV and provide support to engage in health behaviors, respectively [9] [10] [11] . Community based HIV prevention interventions are commonly offered to young persons. This approach to providing interventions is suitable to young persons who spend a large proportion of their time in the community [12] . However, 2 Advances in Nursing community based HIV prevention interventions have not been consistently designed as there are reported variations in the theoretical underpinning, components, dose, mode of delivery, and teaching method of the interventions. Such variations in the characteristics and in the implementation of interventions may influence (1) the validity of conclusions about their effectiveness, (2) the fidelity of their implementation, and, in turn, (3) the achievement of hypothesized outcomes [13] . Furthermore, the variations make it difficult to identify the features of the intervention (e.g., components and mode of delivery) that are most effective in producing favourable outcomes. Yet, such knowledge is critical for designing and delivering community based HIV prevention interventions that are most efficient and effective in enhancing HIV-related knowledge and reducing engagement in sexual risk behavior, with the ultimate goal of decreasing the spread of HIV among young persons living in developing countries.
This systematic review examined the characteristics of community based interventions and the influence of these characteristics on outcomes.
The objectives were as follows.
(1) To describe the characteristics of community based HIV prevention interventions as implemented in developing countries.
(2) To determine the influence of intervention characteristics on improving knowledge and decreasing selfreported engagement in sexual risk behavior among young persons residing in developing countries.
Methods

Selection
Criteria. Studies were included in this descriptive systematic review if they (1) targeted young persons between 15 and 24 years of age; (2) evaluated community based HIV prevention interventions implemented in developing countries; (3) assessed the effects of the interventions on HIV-related knowledge and or self-reported engagement in sexual behaviors that put the young persons at risk for HIV; and (4) the study report was in English.
Search Strategies.
A literature search was conducted to identify studies of community based HIV prevention interventions. The electronic databases used to locate relevant studies were Cumulative Index to Nursing and Allied Health Literature (CINAHL), Educational Research Information Clearinghouse (ERIC), Medline/PUBMED (National Library of Medicine), EBSCO, and Social Science Citation Index. The search was completed with the following key words in combination: HIV interventions, HIV prevention, community, education, knowledge, risk behavior, condom use, young persons, and developing countries. A supplemental search was also conducted by examining the reference lists from the retrieved studies to ensure comprehensiveness of the search.
Data Extraction.
Data from articles that met the inclusion criteria were extracted relating to characteristics of the study and of the community based HIV prevention interventions. The conceptual and operational definitions of the characteristics were derived from work of Sidani and Braden [13] and Fan and Sidani [1] . A coding scheme was developed to retrieve and code the data.
The information related to the study characteristics covered (1) first author's last name and year of publication; (2) study setting (e.g., specific country); (3) environment in which the intervention was delivered (e.g., church, community clinic, and community center); and (4) characteristics of the sample including age (mean and range), gender (percentage of women and men), and level of education (mean years of education).
The characteristics of the interventions were theoretical underpinning, type and number of components, dose, mode of delivery, and teaching method.
Theoretical underpinning refers to the theory underlying the design of the intervention. It was operationalized into (1) use of theory (coded as 0 = not used, 1 = used) and (2) the specific theory used (e.g., Theory of Planned Behavior). An intervention component is defined as a "set of interrelated activities aimed at addressing a common goal" [13, page 110] . The types of components comprising HIV prevention interventions included (1) educational, which consisted of relaying HIVrelated information such as methods of HIV transmission and prevention; (2) behavioral, which involved strategies targeting change in sexual risk behavior; and (3) combined, which integrated educational and behavioral components. In addition, the number of components was counted. Dose is the level at which the intervention was delivered [13] and is usually described in terms of amount (length of each session in minutes), frequency (number of sessions given over a specified time period), and duration (total time period over which sessions were delivered). Mode of Delivery refers to the technique utilized to provide the intervention to participants. It is operationalized in terms of strategy and format. Strategy is the method used to convey information; it includes brochures, pamphlets, media, communication through face-to-face interactions, or a combination of these strategies. Format indicates the medium for providing the intervention sessions such as one-on-one, group, or a mix of individual and group. Mode of delivery was operationalized as follows: strategy (coded as written material, media, faceto-face, and mixed) and format (coded as one-on-one, group, and mixed). Teaching Method used to provide the community based HIV prevention intervention which entails (1) didactic, which involves limited interaction and discussions between the participants and interventionist (e.g., written material or formal presentations); (2) interactive, which involves active engagement of participants throughout the learning process (e.g., hands-on-practice and group discussion); (3) mixed, which encompasses both didactic and interactive teaching methods. Teaching method was coded as didactic, interactive, or mixed.
Outcomes.
Community based HIV prevention interventions are proposed to reduce the transmission of HIV and Advances in Nursing 3 in turn, to the containment of the HIV epidemic through their effects on the following outcomes: increasing HIVrelated knowledge specific to the transmission, risk factors, and prevention; in turn, knowledge supports engagement in healthy sexual behavior and reduces performance of risk behaviors among young persons [14, 15] . This review was concerned with the effects of the interventions on knowledge and self-reported risk behaviour. Knowledge was operationalized as young person's ability to (1) define HIV; (2) identify HIV transmission methods; and (3) identify preventative approaches and behaviors to reduce risk of contracting HIV [16] . Self-reported risk behavior was operationally defined as not using condoms during sexual intercourse with one or more sexual partners [12, [17] [18] [19] . Data on the outcomes included (1) the instruments used to measure the outcomes of interest, (2) the reliability and validity of outcomes measures, and (3) whether or not improvement in the outcomes was found after implementation of the intervention.
Data Analysis.
The data pertaining to the characteristics of the study and the HIV-prevention interventions were analyzed descriptively. Data on the influence of intervention characteristics on its effectiveness in improving HIV-related knowledge and decreasing self-reported sexual risk behavior were synthesized using the vote-counting procedure. According to this procedure, the studies were divided into three categories: studies with significant results in the hypothesized direction, studies with significant results in the direction opposite to hypothesized one, and nonsignificant results.
Results
Literature Search.
The literature search resulted in 15 citations. Of these, three reported the pretest and posttest outcomes for the same intervention. Two were duplicates addressing the same intervention; therefore, one (which provided the most comprehensive report on the intervention evaluation) was selected for inclusion in the review. Of the remaining, two reported on pretest and two reported on posttest measures for two interventions. The remaining articles reported on the evaluation of six different interventions and were selected for this systematic review. A total of ten publications were included in the review.
Study Characteristics.
The studies were published between 1998 and 2010 and were conducted in Tanzania ( = 2), Zimbabwe ( = 1), South Africa ( = 3), Kenya ( = 1), Zambia ( = 1), Sri Lanka ( = 1), and Cameroon ( = 1). Six studies used a quasi-experimental design [12, [18] [19] [20] [21] [22] ; three studies used an experimental design [17, 23, 24] ; and one used a nonexperimental design involving ethnography and survey [25] .
The location for the delivery of HIV-prevention intervention was identified in six of the studies. The locations included community clinics [17] [18] [19] , community centres [18, 19] , inschool [12, [17] [18] [19] [20] 24] , out of school [12, 17, 19] , churches [20] , and sport clubs [20] .
Participant Characteristics. Sample sizes varied from 89
[25] to 9,219 [17] participants with the mean age ranging between 13.5 and 20.5 years. The interventions were delivered to young males and young females. Eight studies [12, 17, [19] [20] [21] [22] [23] [24] reported data on participants' level of education; the number of years of formal education ranged from 0 to 9.
Intervention Characteristics
Theoretical Underpinning.
Five of the ten studies did not report using a theory to guide the development of the intervention [17, 18, 20, 22, 24] and five studies did. The theories used were the Achievement Goal Theory and elements of the Social Cognitive Theory [12] , the Social Learning Theory and Stages of Change Model [19] , Theory of Behavior Change [21] , Social Construction Theory [25] , and Participatory Learning Approaches [23] .
Component.
All studies reported using two components, educational and behavioral, as shown in Table 1 .
Dose.
Five studies reported on the length of the sessions delivered (amount), ranging from 40 [17] to 180 minutes [23, 29] . Five studies reported on the frequency of providing the sessions, which was described as 1 session per week [23] , 2-12 sessions per year [17] , 3 sessions per week [25] , 6 sessions per week to 22 sessions per year [29] , and 13 sessions over 6-8 weeks [23] . The duration of the intervention was reported in seven studies [12, 17, 19, 20, 22, 23, 25] , ranging from 4 to 208 weeks (4 years).
Mode of Delivery.
A mix of strategies was used to deliver the intervention as mentioned in six studies: a combination of written material [18, 21, 22, 24, 25] ; media outlets [17, 18, 21, 22] ; and face-to-face format [17, 18, 24, 25] . The mode for delivering the intervention was face-to-face in four studies [12, 19, 20, 23] , group format in five studies [12, 20, [23] [24] [25] , and mixed (one-on-one and group interaction) in four studies [17] [18] [19] 22] .
Teaching Method.
A mixed teaching method was described in nine studies ( Table 1 ). The educational component included the relay of HIV-related information through formal lectures in seven studies [12, 17, 19, 20, 22, 23, 25] and print materials in four studies [18, 21, 22, 24] . Different teaching methods were applied in the behavioral components including video [17, 21] , television and radio [18, 21] , music and songs [24] , drama [17, 19, 20, 23, 24] , story-telling [17, 19] , role-playing [17, 19, 20, [23] [24] [25] , games [17, 18] , recreational activities such as soccer [12, 17, 18] , and body-mapping [19] . Of the eight studies evaluating the effects of the HIV prevention interventions on the outcome of knowledge, six (75%) reported that the interventions were effective in improving knowledge [12, 17, 20, 22, 24, 25] . Two studies found no statistically significant effects on knowledge [21, 29] . Seven (77%) of the nine studies that evaluated the selfreported sexual risk behavior indicated that the interventions were effective in reducing this behavior [12, 18, [20] [21] [22] [23] [24] . One study (11%) [17] showed statistically significant intervention effects on self-reported risk behavior in young males but not in young females. In contrast, one study [29] showed no statistically significant effect on this outcome.
Influence of Intervention Characteristics on Outcome
The ten publications included in the review addressed the outcome of knowledge and/or self-reported sexual risk behavior. Specifically, seven studies reported on both knowledge and self-reported risky behavior outcomes, two reported on self-reported risky behavior, and one reported on knowledge outcome.
Theoretical Underpinning.
Of the five studies that used a theory to guide the design of the intervention, two reported significant effects on knowledge [12, 25, 29] and three found significant effect on self-reported risk behavior [12, 21, 23] . Of the remaining five studies that did not use a theory to guide the intervention, three reported statistically significant effects on knowledge and self-reported risk behavior [18, 22, 24] . Two studies [20, 23] showed significant effect on self-reported risk behavior only and one study [17] revealed significant effects in knowledge and on self-reported risk behavior but only in young males and not young females.
Components.
All studies evaluated multicomponent interventions. Four studies [12, 18, 22, 24] showed significant effect on knowledge and self-reported risk behavior. Three studies showed significant effects on self-reported risk behavior only [20, 21, 23] ; and one on knowledge [25] . One study [17] found significant effects on knowledge and selfreported risk behavior only in young males. Similarly, one study [29] reported no significant effects of the intervention on knowledge and self-reported risk behavior (Table 2 ).
Dose.
Of the five studies describing the amount and frequency of the intervention dose, one did not report significant effects on knowledge and self-reported risk behavior [29] and the remaining studies indicated statistically significant effects on self-reported risk behavior [20, 23] and knowledge [17, 25] . Ross et al. [17] reported significant effects on selfreported risk behaviour among young males but not young females. Of the five studies that did not describe the dose of the intervention, four [12, 18, 22, 24] reported statistically significant effects on knowledge and on self-reported risk behavior and one study [21] found significant effects on selfreported risk behavior. Seven studies described the duration of the intervention. Six studies [12, 17, 20, 22, 23, 25] reported significant effects on knowledge and self-reported risk behaviour, and one study [29] showed no statistically significant effects on knowledge and self-reported risk behavior. Of the remaining three studies that did not describe the duration of the intervention, two reported significant effects on knowledge and self-reported risk behavior [18, 24] and one study [21] on self-reported risk behavior.
Mode of Delivery.
Of the six studies that applied a mixed mode of intervention delivery, four reported significant effects on knowledge [18, 22, 24, 25] and on self-reported risk behaviour [18, 21, 22, 24] . Ross et al., [17] reported statistical significant effects on knowledge and risk behavior only in young males. Of the four studies that applied face-to-face mode of delivery strategy, one [12] reported significant effects on knowledge and self-reported risk behavior; two on risk behavior [20, 23] , and one study [29] showed no significant effects on knowledge and risk behavior ( Table 2) .
Of the four studies that used a mixed format for intervention delivery, two [18, 22] reported statistically significant effects on knowledge and self-reported risk behavior. One study [29] showed no significant effects on both outcomes and one [17] showed effectiveness in improving knowledge and self-reported risk behavior but only in young males. Of the five studies that used group format, two showed significant effects on both outcomes [12, 24] , two studies [20, 23] on self-reported risk behavior only and one study on knowledge only [25] (Table 2) .
Teaching Method.
Of the nine studies that reported using mixed teaching method, four [12, 18, 22, 24] showed significant effects on knowledge and six on self-reported risk behavior [12, 13, 18, 20, 22, 23] . One study [25] found significant effects on knowledge and one study reported significant effects on both outcomes but only for young males [17] . However, one study [29] showed no significant effect on self-reported risk behavior and knowledge. The one study that used didactic teaching method showed significant effects on self-reported risk behavior [21] .
Discussion
Community based HIV prevention interventions are an important resource for providing education to improve HIVrelated knowledge and for acquiring skills to decrease engagement in sexual risk behavior among young persons living in developing countries. This review focused on examining the characteristics of interventions that demonstrated effectiveness in achieving these outcomes. Knowledge of which intervention component delivered in what format and what dose is important to help researchers and healthcare providers design high quality, effective, and efficient interventions [13] . Effective interventions are ones that successfully address the presenting health problems and produce beneficial outcomes that are relevant to the target population [13] . For example, Statistically nonsignificant in the hypothesized direction < 0.001
Statistically nonsignificant in the hypothesized direction < 0.001 Statistically significant in the hypothesized direction < 0.01
Statistically significant in the hypothesized direction < 0.01 * Multiple reports of the same study.
community based HIV prevention interventions are considered effective if they enhance HIV-related knowledge, decrease engagement in self-reported risk behavior, and increase use of condoms to prevent the transmission of HIV. Efficient interventions are ones that produce the intended benefits at the minimum cost [13] . The cost may be financially related to the material and human resources needed to deliver the intervention or associated with participants' time and burden of attending the intervention sessions. Reducing participants' burden could enhance their attendance at the intervention sessions, engagement and adherence to the recommendations, and achievement of the beneficial outcomes [13] . Therefore, determining the contribution of the HIV-prevention interventions' characteristics has the potential to support researchers and healthcare providers in designing community based HIV prevention interventions in the most efficient and effective way that is attractive to young persons. In turn, attendance at these interventions enhances HIV-related knowledge and decreases engagement in risk behaviour and the transmission of HIV among young persons living in developing countries.
Theory.
Findings of this review indicated inconsistent use of theory. This inconsistency has also been observed in studies of community based interventions conducted in developing countries [30] . Theories are essential in guiding the design of interventions [13, 31] and theory-based interventions are reported to be more effective than interventions that are not informed by theory [32, 33] . Theories provide a clear understanding of the aspects of the problem that are amenable to change, direction in the identification of factors that may influence the effectiveness of the intervention, and elaboration of the process responsible for producing the hypothesized intervention effects on the outcomes [34, 35] . Accordingly, the theory-informed intervention is carefully designed to target the problem and to induce changes in the mediating variables and subsequently the ultimate outcomes [36] . Although the literature highlights the benefits of utilizing a theory to guide the design and implementation of an intervention, findings from this review show interventions were effective regardless of whether or not they were guided by a theory.
Components.
All studies investigated multicomponent interventions and the majority reported significant improvement in HIV-related knowledge and reduction in selfreported engagement in sexual risk behavior among young persons. The interventions consisted of an educational component that covered information on reproductive and sexual health and general information on HIV and its prevention and a behavioral component that addressed the adoption of safer sexual practices (e.g., sexual negotiation skills, reduction of number of sexual partners, use of condoms). Findings from this review are consistent with empirical evidence showing that multicomponent interventions are more effective than single-component interventions in the promotion of physical activity [31] , management of Warfarin therapy [37] , delirium [38] , symptoms in persons living with HIV [39] , and diabetes [40] . Educational components alone, although useful in raising awareness and improving knowledge, are insufficient and inadequate in altering risk behavior and motivating application of health behavior [41] [42] [43] [44] . The behavioral component complements the educational component because it focuses not only on knowledge acquisition but also on behavior performance [45] . Hence, incorporating multiple components has the potential to create a synergistic effect [46, page 62] in improving young persons' application of information and skills learned into their daily life.
Dose.
The description of the intervention dose in the reviewed studies was vague and only a few studies reported on the amount, frequency, and duration for delivering the intervention. Findings from this review identified insufficient specification of the intervention dose and inconsistency in its overall contribution to the outcomes. The insufficient information on intervention dose limits the ability to draw conclusions on how much of the community based HIVprevention intervention is needed to achieve the desired effects [47] . In addition, the justification for the intervention dose was not provided, raising concerns regarding the adequacy as well as the fidelity of the treatment delivered to participants [31] . Evidence suggests that in general HIV prevention interventions tend to be delivered in a high number of sessions and given over a long period of time; this high intervention dose was associated with the achievement of the expected outcomes [39, [48] [49] [50] [51] [52] [53] . Multiple sessions reinforce information gained and provide young persons with opportunity to clarify and acquire the knowledge and to practice the skills required for engagement in health sexual behaviors.
Mode of
Delivery. Different modes were described for the intervention implementation in the reviewed studies. The most frequent mode was face-to-face contact in a group format, combination of written material, video, and face-to-face interaction. Findings were similar to those of a meta-analysis on self-management of diabetes [40] , and HIV prevention interventions for persons living with HIV [39, 51, 52, 54] and not living with HIV [48, 49, [55] [56] [57] [58] . Utilizing different modes to deliver community based HIV prevention interventions provides learning opportunities for young persons that may be consistent with different learning styles, preferences, and needs.
Teaching Method.
The majority of studies reported using a mixed teaching method, which included both didactic (e.g., printed material) and interactive methods (e.g., drama, story-telling, soccer, role-play) for providing the HIV prevention interventions. Most interventions were effective, despite variability in teaching method. A mixed teaching method promotes learning because the various educational strategies meet the different learning styles and preferences of young people [59] . By including mixed teaching methods, the interventions would be appealing to young men and women and would allow them to be active in the learning process and, in turn, increase the uptake of the information provided [59] .
Limitations
The number of studies included in this systematic review was small and findings showed variability in the design of community based HIV prevention interventions. The small number and high variability limited the ability to compare and contrast the influence of the intervention characteristics on the outcomes and, in turn, determine the most effective characteristics in designing and developing efficient and effective interventions.
Implications
Overall, the results indicated that most HIV prevention interventions are effective in enhancing knowledge and reducing self-reported risk behaviour in young persons residing in developing countries; however, the intervention characteristics did contribute significantly to the interventions' effectiveness. However, the findings reinforce the importance of carefully designing community based HIV prevention interventions in a way that would improve their effectiveness and efficiency. Such an intervention can be designed to include (1) multiple (educational and behavioral) components, as they have a synergist or complementary effect on improving knowledge and reducing engagement in sexual risk behavior among young persons; (2) mixed mode of delivery, including group format, video, and face-to-face interaction; and (3) mixed teaching methods, including didactic (i.e., written material) and interactive (i.e., sports and drama) methods. The limited information on intervention dose highlights the importance of thoroughly describing the amount, frequency, and duration of the intervention delivery in order to identify the dose that is most effective in producing the hypothesized outcomes, yet feasible within the constraint of the community practice setting. Findings from this review further highlight the importance of using mixed teaching method and mode of delivery of community based HIV prevention interventions Advances in Nursing 9 to address the different learning preferences and needs of young persons living in developing countries.
Conclusion
Result of this systematic review provides direction for developing and implementing community based HIV prevention interventions that are effective in increasing HIV-related knowledge and decreasing self-report of engagement in sexual risk behavior among young persons living in developing countries. Findings from this review support using multicomponent (educational and behavioral), mixed mode of delivery, and teaching method. As a result of the continued burden and impact of the HIV/AIDS epidemic, sustained focus on developing and evaluating community based HIV prevention interventions, specifically the characteristics of the interventions, is imperative to improve HIV-related knowledge and decrease engagement in risk behavior for young persons living in developing countries.
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